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Objectives

1) Understand what antibiotic stewardship is and why
1t’s needed

2) Learn practical steps for antibiotic stewardship
Implementation in your work

3) List resources available in antibiotic stewardship




What's the problem?

« 20-50% of all antibiotics prescribed in U.S. acute
care hospitals are either unnecessary or inappropriate

» Up to 50% of patients in the hospital are on
antibiotics

* Unnecessary exposure leads to:

— Adverse events (i.e. Clostridioides difficile infection,
toxicity)

— Antimicrobial resistance
— Increased health care cost

Dellit TH, et al. Clin Infec Dis 2007:44:159-77



What's the Big Deal?

http://www.cdc.gov/media/dpk/2013/images/JDG_1203cc.jpg



Why We Need Stewardship

* What Is antimicrobial stewardship?

Don’t think
“antibiotic police” Do think

“antibiotic sommeliers”

Slide courtesy of Rachel MacLeod, PharmD (PGY2 ID Resident, MMC)



Antimicrobial Stewardship

OPITIMIZE REDUCE
PATIENT ANTIMICROBIAL
OUTCOMES RESISTANCE

DECREASE HEALTHCARE COSTS




Let’'s Meet the Team

Core members

&

Administration

—



An Example of a Hospital ASP

Slide courtesy of Rachel MacLeod, PharmD (PGY2 ID Resident, MMC)



An Example of a Hospital ASP

Daily ASP Activities

Patient Recommendations
list developed during
created tabletop rounds with

daily ID physician

Patient review
performed by
pharmacy

Slide courtesy of Rachel MacLeod, PharmD (PGY2 ID Resident, MMC)

Pharmacy conveys
recommendations
to primary team

Pharmacy tracks

recommendatio

n status after 48
hours



An Example of a Hospital ASP

Weekly “Micro Huddle”

Monthly committee meetings

— Infection Prevention &
Antimicrobial Stewardship

— Pharmacy & Therapeutics
Committee

Examples of other collaborative
efforts
— Creating antibiogram &
institutional guideline
— Implementing diagonistic
stewardship initiatives
— Issuing formal statements (ex.
managing shortages, inappropriate
practices)




2019-20 N. Michigan Antimicrobial
Guidelines

Infection

Streptococcal Pharyngitis
{based on strep screen or culure)

Preferred

Penicillin VK S00mg BID x 10d

“**For Intemal Use Only**
Adult doses — Assuming normal renal function

Alternatives

» Azithromycin (Zpak) or
# Zephalexin 500mg BID x 10 d

Acute Sinusitis
{Symptoms > 10 days)

& Abx not always required
s Amow/clav 875 mgBID x5d

Doscycyeline 100 mg BID x 5d

Infection

Cystitis — Complicated, without

sepsis or bacteremia

= Duration: 7 days usually
appropriate. 10-14 days if
delayed response

ANTIMICROBIAL GUIDELINES — NORTHERN MICHIGAN 2019-2020

Preferred

» Ceftiazone 1 gm Q24hr = 7d
 Mitrofurantoin 100 mg BID® = 7d

» Fosfomycin 3gm Q48hr x 3 doses”
“awcid if pyelonephritis

Alternatives

» Pipftazo 3375 mg Q&hr
(history of resistant GNR
bacteria)

Chronic Sinusitis

Walue of antibiotics uncertain. Consider ENT/Allergy consult

Acute ofitis media
{Abx not always required)

Amoedcillin 1 gm BID x 10 d

» Amaoxiclay 875 mg BID =10 d
s Azithromycin (Zpak)

Pyelonephritis — uncomplicated

Ceftriaxone 1 gm QD, with step-down
to TMP-SMX (if susceptible) x 14 d

s TMP-SMX DS BID x 7-14d
# Ciprofloxacin 500 mg BID = 7 d
#» Levofloxacin 750 mg QD x 5d

Acute Bronchifis {Usually wiral)

Mo antibiotics - Consider testing for Pertussis, Chlamydia, and Mycoplasma

Acute exacerbation chronic
bronchitis
{Abx not always required)

Azithromiycin (Zpak)

s Daoxycycline 100mg BID x5d or
o Amoxiclay 875 mgBID x5d

Diverticulitis— uncomplicated
{Abx should be used selectively
rather than routinely)

Ceaphalexin 500mg QID +
Metronidazole 500mg TID
{Typical duration 7 — 10 days)

Levofioxnacin 500 mg QD +
Metronidazole 500mg TID
{Typical duration 7 — 10 days)

Community-Acquired
Prneumcnia (CAF)
0P - Uncomplicated

» Azithromycin 500mg daily x5 d or

» Doxycycline 100mg BID x5 d

Procalcitonin WML may assist in
stopping antibiotics early before
planned end date in all pneumonia

CAP (OP) — Comorbidities

Levofloxacin 750mg daily x5 d

Amuoeicillin 1 gm TID +
[Azithromycin or Doxycycline) x 5d

Peritonitis, intra-abd abscess,
pelvic abscess, diverticulitis (IP)
= Duration: 5 days after adequate
source control i.e. OR drainage.
» If nofinadequate source control,
duration depends on response.

s Caftriaxone 2 gm IV Q24hr +
Metronidazole 500mg QBhr

» Piperacillin'Tazobactam 3.375gm IV
QEH 4hr INF

Levofioxacin 750 mg Q24hr +
metronidazole 500mg QEhr

CAP (IP)— Non-ICU & ICU

CAF can be treated for § days if:

Afebrile x 48 hr with no more
than one of the following:

N Temperature & 37.8°%C

M Heart rate = 100 bpm

1 Resp. rate = 24 breaths/min
1 Systolic BP = 80 mmHg
Arterial Oz sat < 80% or pOz<
60 mmHg on room air

Cefiriaxone 1 gm daily + Azithromycin

S00mg daily x 5 d*

"Consider 7 d duration if 2 or more

signs of clinical instability are present

atday 5.

**Max azithromycin duration =5d

Lewofioxacin 750 mg daily x 5 d*

*Consider 7 d duration if 2 or more
signs of clinical instability are
present at day 5.

Cloziridiaides difficile colitis
Initial episode

Vancomycin 125 mg PO QID x 10 d

Fidaxomicin 200 mg PO BID = 10 d

Closiridioides difficile colitis
Fulminant (hypotension or shock,
deus, megacolon)

Vancomycin 500mg PO QID +
Metronidazole 500 mg VPE Q8H until
gut is functioning

ID andfor Gl Consult

Cloziridioides difficile colitis
Recurrence

1% recurrence: Vancomycin pulseftaper, OR Fidaxomicin 200 mg BID = 10d

if vamcomycin was used for initial episode
nd

2™ or subsequent recurrence: ID and'or Gl consult

Hospital-acquired Pneumonia
[HAP) & Ventilator associated
Pneumaonia (VAP)

» MRZA nasal swabs have high
negative predictive value when
assessing if MRSA is the
primary pathogen in respiratory

infections

Cefepime 2 gm Q8hrx7d

Add MRSA Coverage (Vancomycin®
or Linezolid*® 600mg @12hr x 7 d}if

any present:

= I\ anfibéotics within B0 days

+ Sephic shock

» Need for ventilator support due to
pneumenia

PipiTazo 3375 mg IV Q8h 4hr INF
x7d

MRSA coverage criteria (left):
Add Vancomycin® or Linezolid™"
600mg Q12hrx 7 d

Purulent Cutaneous Abscess —
(mild-moderate )
18D, culture

» TMP-SMXDSEBIDx7dor
» Doxycycline 100mg PO BID x 7 d

Limezolid™ 600 mg PO BID x 7 d

Cellulitis — Mon-purulent

(mild — moderate)

= Symmetrical, bilateral erythema
more likely stasis dermatitis than
cellulitis

s Pen VK 500 mg QID = 5-7d ar
» Caphalexin S00mg QID x5-7 d

Doxycycline 100mg BID x 5-7 d

Aspiration Pneumonia

Witnessed event does not require
antibictics. Consider monitoring for
48hr prior to starting antibiotics.

» AmpicillinSulbactam 3 gm Q&h
«7d

s Ceftiaxone 1 gm daily x7 d

s Clindamycin 800mg IV Q8hr x7d

Diabetic Foot Ulcer (OF)
= Duration: 1 to 3 weeks
depending on severity

Ame/clav B7S mg BID + (TMP-SMX
D5 BID or Doxycycline 100mg BID if
MRSA suspected)

TMP-SKX DS BID +-
Metronidazole 500 mg TID

Asymptomatic Bacteriuria

Mo antibiotics, unless pregnant or urclogic procedure with mucosal bleeding
“*Urine culture not indicated in the absence of urinary symptoms™*

Diabetic Foot Ulcer (IP)

» |f stable, consider holding Abx
prior to deep bone specimen

» Ampicillin/sulbactam 3gm IV Q8hr
» Add vancomycin® if MRSA suspected

*Dwration depends on clinical findings

Ceftriaxone 2gm QD +
Metronidazole 500mg QBhr (Add
Vancomycin® if MRSA suspected)

Cystitis — Uncomplicated
(non-pregnant females)

s Mitrofurantoin monohydrate |

macrocrystals 100mg BID = 5 d or

+ TMP-SMX DS BID x 3 days ar
» Fosfomycin 3 gm x 1 dose

Cephalexin 500mg BID x 7 d
MOTE: Fluoroguinolones are not
recommended empirically for
uncomplicated cystitis

Animal, Human Bite
{If deep structure involved, I&D and
use V)

» Amox/Clav 875mg BID x 7 d (OF)
# Ampicillin/sulbactam 3gm IVFB
QEH = 7 d if soft tissue only (IP)

Clindamycin + (TMP-SMX DS or
Doxyoycline) x 7d

Septic Arthritis
{Surgical debridement mandatory)

Vancomycin® + Ceftriaxone 2gm
Q24H

Vancomycin® + Ciprofloxacin if not
at risk for STD

*Pharmacy to dose 1D consult required at MMC
In complicated cases consider consultation with your infectious disease physician and pharmacist.

After 48 hours of antimicrobial therapy, reassess for appropriateness and opportunities for de-escalation

11




2019-20 Antibiogram

2019 - 2020 NORTHERN MICHIGAN ANTIBIOGRAM: COMMON ORGANISMS — PERCENT SUSCEPTIBLE

= e [

£ lcie|3(8|a|s|B|8|8|2|8|5|8 858|258 essE

ANTIBIOGRAM DATA FROM 2018 FE R [ E 8 E 5 E E e S g é 3 Q %_ E g 5|55/ 8 ;

s &2\ 815(%|8(3|8|8|3|58(8|2|8|2|2|5|8|2 5325

$* S o3| = =|d|a|lo|s |E=
5. pneumoniae 230 68 | + : + + + | H- | BT | #-| + [HR |99 | + 84 | + + [ 91 | &~ | 100 -
5. aureus, MSSA 2855 | 0 | - |100(400|100|100( + | + |+~ [100| MR |MNR|NR| - | 9B | + | +- |93 | 78| 100 | 99
S. aureus, MRSA 1,232 || - | - -l -{-1-1-1-|-|MR[MNR|NR| - |95 | - | - |94 | 67 | 100 | 85
Staphylococcus epidermidis 924 0 | O |+- |43 |+ |44 | +-[+-| - |+ |HR|[MNR|[NR|+-|5% |+ |+« |89 |63 100 | 99
Strepfococcus, Group B 721 | 100|100 | 100 (100|100 |100 | + |100 | /- [100 [MNR |97 | + | - | 99 | + | +- | +-| 48 [ 100 | -
Strepfococcus intermedius 91 98 | 98 | 98 [+ |98 | + | + | 99 |+~ [100|MR |99 | + | - [+~ + | - |+~ | 700|100 | -
Enterococcus faecalis 1685 |[99 |99 |99 | - |+ | - [ -] - | - | - |MR|MNR|[+-] = | - [+ ] - |#=-] - | 99 | 99
Enterococcus fascium 113 40 | 40 | 40 | - - - - - - - |HR | NR| - + - - - - - B& 25
Haemaophilus influenzae 264 - |49 - |+ | - |+ |pe|+ |+ |+ |00+ |+ 62|+ |97 100 - - -
Escherichia coli 12701 - |60 |67 | - [958 |93 | + |96 |96 |96 |65 | 85| + | 93| &2 (100 - | + | - - a7
Prateus mirabilis 1,063 - |73 |83 - |99 (92| + |96 |96 |96 |67 (71| + [ 88 | 73 [99 | - - - - -
Klebsiella oxytoca 452 - | - |®B2| - |®4 | 73| + |98 |09 |99 |99 |99 + |99 |97 [100| - | &-]| - - 87
Klebsiella pneumoniae 2022 || - | - |89 | - |97 |96 | + |97 |97 |97 |97 |98 | + |98 |93 [@9 | - | +-| - - 39
Enterobacter cloacae 542 - - | - | - |®2| - |+ |85 |66 |98 |97 |97 + |99 92|98 - | - | - - 41
Klebsiella aesrogenes 258 - | - |- -8 )| - |+ |85 |85 100|999 |99 | + |99 98 (100 - | - | - - 8
Serratia marcescens 227 - - - - |95 | - - | 9% |100|100| 96 [ 96 | + | 99 | 99 |100| - - - - -
Pseudomonas aeruginosa 1299 | - | - | - [ - |®| -] - | - |93 |94 |85 |81 | + |95 - |96 | - | - | - - -

Interpretive Criteria:
Numerical data represents local
susceptibility data. Other (+/-)
represents national data.
(+)  Usually effective or =60%
susceptible nationally
(+/-) May be effective 30-60%
susceptible

(-} Usually not effective or
<30% susceptible

(NR) Not Recommended due
to development of

resistance when given in
VIvo
Thanks to the Munson and
McLaren Northern M labs for
compiling the antibiogram data

5. aureus, % MRSA = 30%
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Stewardship Implementation
Resources

Your Local ID experts

CDC Core Elements
1. Acute Care

2. Long Term Care

3. Outpatient

4. Critical access

TJC Antimicrobial Stewardship Standard
NQF Playbook



CDC Core Elements of Hospital
Antimicrobial Stewardship Programs

. Leadership commitment
Accountability

Drug expertise

Action

Tracking

Reporting

Education

~N o Ok W



© Leadership Commitment

* Letter of support from Administration

 Support for the following:

— Training/education

— Multidisciplinary “buy-1n”

— Full Time Equivalent(s) (FTE) dedicated to ASP
* ASP Policy
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<> Accountability

* The leader of the ASP Is responsible for
program outcomes.

» Typically, this is an ID physician with a
pharmacist as co-leader.

* Formalized ID/ASP training encouraged
* May or may not be full time job

é,,\,,% )

16



<> Drug Expertise

* Pharmacy co-leader

* Formal ID/ASP training encouraged
— ID PGY2
— ID Fellowship
 Other training avenues/strategies for non-1D
trained pharmacists
— Making a Difference in Infectious Diseases (MAD-ID)

— Soclety of Infectious Diseases Pharmacists (SIDP)
training program

— Soclety of Healthcare Epidemiology of America
(SHEA) training program

17



O Action

* Implement at least one recommended
action/strategy

* Many different strategies exist

* Important to not implement too many
strategies at once

18



o

Action: Examples

B~ e

Guideline implementation
1V to PO conversion
Pharmacist automatic renal dosing

Diagnostic stewardship
— Urine Cultures
— C. diff testing

Antibiotic allergy stewardship
— Penicillin allergy assessment & skin testing

Positive Blood culture reporting coupled with rapid
multiplex PCR

48-72 hour time out on all antimicrobials
Prospective audit of targeted antimicrobials

Antimicrobial restriction policy (criteria must be met prior
to dispensing select antimicrobials) y



¢ Action: Implementation

* The Ideal Implementation:
— Consistent (daily or M-F)
— Real Time, not retrospective

— Method of communication is effective and
efficient

 Protocol-driven vs. EMR alert vs. page vs. face-to-face

20



O Tracking

« Monitor antibiotic prescribing and resistance
patterns

» ASSESS various measures
— Outcome measures
— Measures related to unintended consequences
— Process measures
— Antibiotic use measures

21



DOT / 1000 pt. days

Days of Therapy for All Antimicrobials per 1000 Days

Entity Mame: MHC MMC
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Days of Therapy for Selected Antimicrobials per 1000 Days

Entity Name: MHC MMC
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Days of Therapy for Selected Antimicrobials per 1000 Days

Entity Name: MHC MMC
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Resistance Rates

% Susceptibility of E. coli and Gram
negative agents 2012 — 2017/
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Resistance Rates

% Susceptibility of P aeruginosa and Gram
negative agents 2012 — 2017/
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0 C. difficile Infections

C. difficile Quarterly SIR CY2017-2018

MMC Hospital
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Acceptance Rates of Interventions
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© Cost of Anti-infectives

Yearly Anti-infective Spend (MMC)
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Cost / Admission
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O Reporting

* Reqgular reports
— ASP Committee
— IP committee
— Pharmacy & therapeutics committee
— Quality & Patient Safety Committee

* Provider feedback on Abx prescribing
— Monthly prescribing trends
— Annual resistance report

* Report to nursing & others




<> Education

 Educate about resistance and optimal prescribing
— Physicians and APPs
— Pharmacists
— Students, residents, and fellows
— Nursing
— Community
* \arious strategies
— Lectures and conferences
— Posters and other visuals
— Individualized feedback (“Academic detailing™)
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The Joint Commission
Antimicrobial Stewardship Stan

dard

| 4 Eﬂ: Joint Commission Prepu bl ication

= lszued June 22, 2016 «

Requirements

The Joint Commission has approved the following revisions for prepublication. While revised requirements are
published in the semiannual updates to the print manuals (as well as in the online E-dition®), accredited
organizations and paid subscribers can also view them in the monthly periodical The Joint Commission
Perspectives®. To begin your subscription, call 877-223-6866 or visit http:/fww.jcrinc.com.

Joint Commission

ArpucABLE TO HosPimaLs anp CrmicaL Access HospmaLs

Effective January 1, 2017

Medication Management (MM)

Standard MM.09.01.01
The [critical access) hospital has an antimicrobial stewardship
program based on current scientific literature.

Elements of Performance for MM.09.01.01

1.

Leaders establish antimicrobial stewardship as an organi-
zational priority. (See also LD.01.03.01, EP 5)

Note: Examples of leadership commitment to an antimi-
crobial stewardship program are as follows:
Accountability documents

Budget plans

Infection prevention plans

Perfarmance improvement plans

Strategic plans
Using the electronic health record to collect antimicro-

bial stewardship data

' New Antimicrobial Stewardship Standard

Note: An example of an educational fool that can be used
for patients and families includes the Centers for Disease
Control and Prevention's Get Smart document, “Viruses
or Bacteria—What's got you sick? at hitp fwww. cde.gow/
getsmart/community/downloads/getsmart-chart. pdf.

The [eritical access] hospital has an antimicrobial stew-
ardship multidisciplinary team that includes the following
members, when available in the setting:

® |Infectious disease physician

® |nfection preventionist(s)

® Pharmacist(s)

® Practitioner

Note 1: Part-time or consuitant staff are acceptable as
members of the antimicrobial stewardship multidisci-
plinary team.

Note 2: Telehealth staff are acceptable as members of

the antimicrobial stewardship multidisciplinary team.

(© The [critical access| hospital's antimicrobial steward-

ship program includes the following core elements:

® | eadership commitment: Dedicating necessary human,
financial, and information technology resources.
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Antibiograms 101



2017 Northern

Antibiotics

Michigan Antibiogram
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Utility of Antibiograms

Guides empiric antimicrobial-use guidelines

Provides the ability to monitor and trend
antibiotic resistance over time

Allows Institutions to compare resistance rates
between hospital wards (i.e. Intensive care unit
vs. General Floor)

Can be used as a surrogate marker for the
effectiveness of antimicrobial stewardship
programs
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Limitations of Antibiograms

* Only used for empiric antibiotic selection (not
used when culture and sensitivity data are known)

* Information is limited to a geographical area (l.e.
state, city, hospital, medical unit) and number of
Isolates collected.

« Cannot correlate clinical outcomes with percent
susceptibility.
— For example: 90% of Methicillin sensitive Staph
aureus Is susceptible to levofloxacin (in northern Ml),

but this would not be used In practice because
resistance can develop after a couple days into therapy.



Interpretation of Culture and

Sensitivity reports

Escherichia coli
Crrug Interp-pIC MIC LigdmL
arnpicilliv Suzcept a
armpicilin-zulbactan Suzcept 4
cefazolin Suzcept £=4
ceftazidime Suzcept £=1
ceftriasone Suzcept £=1
ciprafloxacin Suzcept £=[1.25
gentamicin Suzcept {=
lervoflomacin Suzcept £=[12
METOpENEm Suzcept £=0.25
piperacillin-tazobactam Suzcept £=4
sulfamethoxazole-trimethoprim Suzcept £=20
tobrarmycin Suzcept {=
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Patient Case #1

25 year old female presents with dysuria,
urinary frequency, and urgency for the last 3
days.

No fever, chills, or flank pain.

She has no other significant past medical
history.

Diagnosis: uncomplicated cystitis (UTI)



Patient Case #1

 Urine was cultured
— E. coli >100,000 colony forming units

_ % E. coli susceptibility

Amoxicillin 61%
Cephalexin 93%
Ciprofloxacin 86%
Levofloxacin 86%

Trimethoprim/
sulfamethoxazole

Nitrofurantoin 97%

Fosfomycin 99%

82%



Help!

Pseudomonas aeruginosa

Dirug [rterp-k.B Irterp-MIC MIC Lgdml
ampicillin Resiztant =32
ampicilin-zulbactam Resiztant =37
cefazolin Resistant »=bd
ceftazidime Intermed 16
ceftriasone Resistant »=hd
ciprofloxacin Resiztant =4

colizhimethate

gertaricit Resiztant »=1k
lervofloxacin Resistant »=0
MErpenem Resiztant »=1k
ritrafurantoin Resziztant »=h12
piperacilin-tazobactamn Irtermed a2
sulfamethoxazole-timethoprim Resiztant =320
tobramycin Resiztant »=1k
Ceftolozane/tazobactam Suscept <1

Sputum culture
Multidrug Resistant (MDR) Psuedomonas aeruginosa



Stewardship General Principle

* Just because a bacteria iIs present in a culture
result, does not mean that antibiotics will
improve the patient’s outcome.

* Prior to recommended antibiotics, we must ask

If the benefit of antibiotic use will outweigh
their risks



How do you respond to “\What drug

do | use to treat ?”

NS

D.

Is an infection present?

If indicated, are appropriate cultures obtained?
Do antimicrobials have data to support improved
patient outcomes?

Is the benefit of antimicrobial use >>> risk?

“5 Right’s” of Antimicrobial pharmacotherapy
— Indication

— Drug

— Dose % |

—  Frequency \

— Duration
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